Pelleted bacteria were resuspended with gentle pipetting in 25 ml (half the volume of the initial culture) of 0.1 M CaCl 2 (formulated in de-ionized water and autoclaved) (BDH, VWR International) and incubated on ice for 1 h. The bacteria suspension were pelleted at 4k rpm at 4
Pelleted bacteria were resuspended with gentle pipetting in 15 ml of 0.1 M MgCl 2 (formulated in de-ionized water and autoclaved) (BDH, VWR International) and incubated on ice for 10 min. The bacteria were pelleted at 4k rpm at 4
• C for 8 min (Eppendorf, Model 5804R), and the supernatants were discarded. Following which, the pellets were resuspended in 15 ml of 0.1 M CaCl 2 , and incubated on ice for 30 min. After spinning down, the supernatant were discarded, and the pellets resuspended in 4 ml (standardized volume) of 0.1 M CaCl 2 with 20 % (v/v) glycerol solution, and stored in 100 μl aliquots at − 80
• C.
Original DMSO method (from Chung and Miller [3])
Pelleted bacteria were gently resuspended in 10 % volume of the initial culture of ice-cold TSB [LB broth at pH 6.1, 10 % (w/v) PEG3350, 5 % (v/v) DMSO, 10 mM MgCl 2 and 10 mM MgSO 4 , filter sterilized with 0.45 μm filter] and incubated on ice for 30 min. The bacteria were stored in 100 μl aliquots at − 80 • C.
1 To whom any correspondence should be addressed (email samuelg@bii.a-star.edu.sg).
Original Hanahan's method (from Hanahan [4])
Pelleted bacteria were resuspended gently in 1/3 volume of initial starting culture (50 ml) of FSB [10 mM CH 3 CO 2 K at pH 7.5, 45 mM MnCl 2 , 10 mM CaCl 2 , 0.1 M KCl, 3 mM [Co(NH 3 ) 6 ]Cl 3 , 10 % (v/v) glycerol] and incubated on ice for 15 min. The bacteria were then pelleted at 4k rpm at 4
• C for 8 min using Eppendorf, Model 5804R centrifuge and resuspended with 4 ml of FSB. 3.5 % (v/v) of DMSO was added twice in intervals of 5 min [final concentration at 7 % (v/v)] to the center of the suspension with gentle swirling. The bacteria suspensions were stored in 200 μl aliquots at − 80
Preparation of FSB
1 M CH 3 CO 2 K stock solution was prepared using Milli-Q grade water, and equilibrated to pH 7.5 using KOH and filtered using 0.22 μm pore-size filters prior to freezing for storage. A 10 mM CH 3 CO 2 K solution was prepared from the stock solution with 10 % (v/v) of glycerol added. The rest of the chemicals were added into the 10 mM CH 3 CO 2 K solution, and the pH was adjusted to 6.4 using 0.1 N of HCL. Extreme care was taken to ensure that the pH values did not fall below 6.4 or a new buffer using new reagents was made. The pH of the buffer was allowed to drift from 6.4 for a ∼1-2 days before finally settling at 6.1-6.2. The buffer was sterilized using a 0.22 μm pore-size filter and stored at 4
• C in the dark. Care was taken to ensure that the glassware used for competent bacteria production were autoclaved and clean, and that the chemicals used were uncontaminated and recently purchased.
Detailed transformation protocols

DMSO method
100 μl of thawed DMSO competent cells were transferred to cold 14 ml round bottomed tubes (BD, Product no. 352059) and incubated with pUC18 DNA (Agilent, 200231-42) on ice for 30 min. The cell suspensions were then allowed to grow in 0.9 ml of TSB with 20 mM of glucose, at 37
• C in vigorous shaking (speed 200-220) for 1 h. The cells were then plated on LB agar plates with 100 μg/ml ampicillin (Goldbio, A-301-5) and incubated overnight at 37
Recommended 45 s heat-shock protocol by Stratagene
100 μl of competent bacteria were mixed with control pUC18 plasmid DNA (Agilent, 200231-42) in 14-ml BD Falcon Polypropylene round-bottom tubes (Falcon 2059) and incubated on ice for 30 min. A 42
• C heat shock of 45 s was applied to the tubes, followed by immediate placement on ice for 2 min. 900 μl of SOC (SOB + 20 mM glucose) media were added to the bacteria suspensions and subsequently incubated at 37
• C for 1 h. The entire suspension was plated out on LB agar plates with 100 μg/ml ampicillin (Goldbio, A-301-5) at 37
• C overnight. All transformations of commercially purchased competent bacteria utilized this protocol.
Hanahan method for transformation
200 μl of competent bacteria were mixed with control pUC18 plasmid DNA in 14-ml BD Falcon Polypropylene round-bottom tubes and incubated on ice for 30 min. A 42
• C heat shock of 90 s was applied to the bacteria, followed by immediate placement on ice for 2 min. 900 μl of SOC media were added to the bacteria suspensions and subsequently incubated at 37
• C for 1 h. The entire suspension was plated out on LB agar plates with 100 μg/ml ampicillin (Goldbio, A-301-5) using disposable spreaders at 37
• C overnight. The tests were performed at 95 % confidence. Absence of a P value indicates the absence of transformants. P < 0.05 showed that the strains responded differently to the various methods, with the exception of DH5α, which responded similarly to both CaCl 2 and MgCl 2 -CaCl 2 methods (bold). The tests were performed at a 95 % confidence level. P > 0.05 indicates that the various batches of bacteria were not different from one another (i.e. reproducible within the same method). Absence of P values indicates that there were no transformants observed. The bolded regions shows where P < 0.05 (i.e. the batches are not reproducible within the same method). 
